The Fusarium Graminearum virulence factor FGL targets an FKBP12 immunophilin of wheat.
Wheat scab, caused by the fungal pathogen Fusarium graminearum is a devastating disease worldwide. Despite an extensive and coordinated effort to investigate this pathosystem, little progress has been made to understand the molecular basis of host-pathogen interactions, for example how the pathogen causes disease in plant. Recently, a secreted lipase (FGL1) has been identified from the fungus and shown to be an important virulence factor; however, the intrinsic function of FGL1 in plant is unknown. Here, we report the identification of the molecular components that may possibly be involved in the FGL virulence pathway using yeast two hybrid system. FGL gene was amplified from a local virulent strain (F15) and shown to be 99.5% identical to the original published FGL at the amino acid level. We showed that transient expression of this FGL gene by Agroinfiltration in tobacco leaves causes cell death further implicating the role of FGL in virulence. To identify FGL initial physical target in plant, we screened two wheat cDNA libraries using the FGL protein as the bait. From both libraries, a small FKBP-type immunophilin protein, designated wFKBP12, was found to physically interact with FGL. The direct interaction of FGL with wFKBP12 was confirmed in living onion epidermal cells by biomolecular fluorescence complementation (BiFC) assay. To investigate further, we then used wFKBP12 protein as bait and identified an elicitor-responsive protein that contains a potential Ca(2+) binding domain. Semi-quantitative PCR showed that this elicitor-responsive gene is down-regulated during the F. graminearum infection suggesting that this protein may be an important component in FGL virulence pathway. This work serves as an initial step to reveal how fungal lipases act as a general virulence factor.